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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device for forming a fine pattern. 
SOLUTION: In a manufacturing method of the 
semiconductor device for coating a material to be 
worked 1 with chemical amplifying positive resist 2 which 
consists of resin, a protective group and an acid 
generation agent and for executing patterning, a 
chemical amplifying positive resist 2 is patterned, and a 
preliminary resist pattern 12 is formed. Then, second 
ultraviolet rays 13 are irradiated, the protective group in 
the chemical amplifying positive resist 2 is extracted, the 
pattern of the preliminary resist pattern 12 is 
contracted, and the resist pattern is obtained. 



LEGAL STATUS 

[Date of request for examination] 09.01 .2004 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



m 



..... ^.Mkiltmm 



i: 



<^2 



m 



nWtAiVF&r 



*r 




http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAvuaGzuDA41 1 1 68052P1 .... 05/05/23 



(MB*m&WfT (J P) 



(12) A 



(A) 



(ll)4$fftiiffi£BB#^ 

#F^¥11-168052 

(43)4*18 B ¥f£l 1^(1999) 6^228 



(51) Int CI e 




17 T 

r 1 


H01L 21/027 




uni r 9i /*if\ cno a 
HUIL ZI/oU bUZ A 


G03F 7/039 


601 


uuor i/u«5y oOl 


7/40 




f/4U 






0>r -5*5^ w-£V 1 - -Wt Tilt hi- .1, frr _ _ ^ » _ v 




wwtj OtJ44oo 


(71)ffl§gA 000006013 








(22)£Hgf R 










(71) WiSA 591036505 


















&mm&ftmmm 4Tsi#t 






(72)f£9i;# M8C GitaT 






3fC£*&^ftEBK;ft©[*3— TB 2#3^§ = 












(74)«SA #S± W2«) 








(54) ^ 







(57) [gift] 

tetnx^ i ±ic^ig, s^g. *<trm 



(b) 



10 



r c ) I0~ — . -> 

* ' I HI [HJ IHJ P U 1HI — 1 - C. 



U) 



A A A A A A-v^n 



1 :«ox« 

2 :ft?Sl*fS 
8 

9 :$1fl>**8 
ll.'IXS 



H:Sl0ftlM» 



<•> 



( f ) 



4 * * *-=r 



13 



A A A A A A 14 



12 



I5< 



IJ:f&2fl)*K8 
l4:320&*JMi 



( 2 

1 

- >©x y ^ > if V— h J; 0 x y ^ >^ U— h < 

mm:<o$mijmz&\,*T. ^m^^mi^^xh\zm 20 

#tt"-5iigi1-ig|$\ 15 0 nmft^b 3 0 0 nmCDJSS* 
[ff :JcJB 4 ] If jfcJS 1 & V» b §S*3S 3 <D\,*-ftlft »Cf2 

«©¥*S#gM©©j&#i£ir:fcv>T, fh^ii"fi7R^k 

im&m 5 ] it am 4 icf2m©¥2&#ssg©s}g>*8; 

1 0 0 < CfcV>b2 5 CCCD^HlCT^-r-S^t*^ 30 
[if *S 6 ] if jRJR 1 V> b if jfcJR 5 © Vi-Ttl^ »Cg2 

*©¥g#gg©$ijfcfrS;i;::fcn-c, ft¥JMH#3'Si' 

im#m7] m&m i ■& l is#jg 5 ©nm* ic is 

S?Xh©W>>7. W^->©JK£gg£, SS^Wjfcg* 
[0 0 0 1] 

\zm-$~z>*>(D-c$>z>. 

[0 0 0 2] 

[«£#©&'#] ¥^Se©SoS^ftlc^ViT«, ¥3£ 



1 - 1 6 8 0 5 2 

2 

/^->W©$ia</h£<fc-?T£Ty> 
->*#5©*t— teW^ffiT*^. b*>U Z\<D—m 

mmmzttzwm^-c&z. 

[0 0 0 3] fc£x.«. iiSfi (3 6 5 nm) 
tSi&Ttt, ^©HffifflpJ^^-}*«, 0. 35um 
WWrfcB. KrFSil (2 4 8nm) £ffi5t§^T? 
tt, 0. 2 4tfmKJH?fe5. ^©.fcSICgftftfi* 

-^©^Bn?&-5. *&©;*?£.*: bT@ft&©N A 

z>. b^b. ^©.ko^^^rfiiJi^-a-^^fettUi? 

#mwt<Dm&j3miz-o\,*Ti*mmv-3£>\,m&$>z>. 
[0004] z\n&m#iTz>ijmiiVT{a:mzs7 hv* 
z-S'&Mmwvmmiz £ o#&;^«u&gi&*r6i-h;* it- 
's ;£jfewgni3ftTv>5. ba>u cin^cD^-T?«, 

[0005] ±gsbifcs«*^, vt&<D*tm#mm<Dm 
7&jjmiz&\,*Tit, mTizTKT&^ttjjmzxtt&VT 

v^Tiaw-r^. *-r, mjdi^ 1 ±izmm. 
zm&±mzTi£z>{k¥mm7$i?Mi'i?x h 2 

S (05 (a) ) . #L\Z. ffim<Drt?->i}Wf$.t£tirz 
V7.^3&ffiViT. £s*m4£R9#*U fb^lii|g#^S! 
l/>?Xh2JC@)t8B5**^$n-5 (0 5 (b) ) . 
[0 0 0 6] X.IZ, 1D^S6ICJ;D, *iJ0X#) 1 £J0 

^b (05 (c) ) , m&vrcmzm&LT. m?tm5 
*^s$nfci/y7 h;^->7«^$n5 (05 

(d) ) . 
[0 0 0 7] 

fc«3J^.«KrF&ft (2 4 8 nm) &ffJfflbfc»-&©, 

A^->iHifitll^at©il^^0 6»^-r. ±iib 
fc£.5iZrt?—>mma = 0. 2 4tfm4ft5^ 

taarax*!) 1 ©TSBosc^, M^.«¥^a«±©^ 
jagBt^'ij'apticio^b^iHJtad^ofe.hbT^. 7 



( 3 

3 

[0 0 0 8] LfrU ±!2^ft»CT/X^->^b = 
0. 2 2 (imSttSl/^ f/t^->7 
£\ ft&gftB#t/h3v>fc&. &Anx*g3 i (DTmzwth 

7 * -# * l^T < ffi m<OA ? - y £ MfrtZ Z. t 

7 (a) iZi*-r£?\Zffim<D;V?->tim*>tl2>. 
[0 0 0 9] L^U ^7Xf7t-*X^f (iCT 

fc^mmtfismuvxb 2<DTmzTM&w-&ojj 

[6}£frr. ) ICtt, 07 (b) \Zm-T£?\Z. UP7.h 10 

*7sn (cic:t«, <t¥mm-#z?misvxb2<n±mz 
T&&tf&?%fa&m-r. > 07 ( C ) iz^tj: 

[0 0 10] ±fEjSLfcfein)X^l©TSB©gB# 

©r»m -®@3 i eg@©u->Xrtic^7*-*x 20 

[0 0 11] £©f£^te±fB©i;5ftP D T^£«?*8-r-5 

fcj&KftSttfc'fe©-?. {b^*t«I*^3!P>>xh©8«ffl 

T&ijmzmm-r&zt&smtTz. 30 

[0 0 12] 

[giSfc^ifeTsfcJ&w^g:] ^o^^^sg^mi 
S. ££r^^£3Jicxj££{b^4i#^^>>xh£ 
T, fb^it^t^Ml^Xh£/^-->^Lfc&K, 

[0013] z.<D&w\z&2>mjkm2<D¥m# : m 40 
ifl, &m®>n\zTi&.z>m\zTMtfL2nT\,*z>®'er, wts 

>ifhfcWi^^<Dmmz^V. X.y^>>ffttfi&& 

t&l&vz?7s vx?— >\zxmxm«S!)<Dim^non 

yi/— h#*£ < fc§ <fc 5 KITS fc©X&-5. 

[0 0 14] ^©^IC«^,^^3©^«^ 
g©Mifi*j*«, fS*Sl 2 l£:teV>X» <b 50 



1-168052 

4 

*««#5>fflUS>.X hK«MW***Mll*, 1 5 0 nm 
&^L3 0 0 nmO&SSrWr^SI^*^V^t)0D-C 

[0 0 15] Cl©^IC«^iS^4©^«rg 

«®§aig73fe«, ii*«ij&:vibis^3©vi-rn*Mr 

£v>T. <b#iS@it^Ml^xMc&^8£M#t-r-5l& 

[0 0 16] £©fEWK&£il:fcJK 5 ©¥*£#& 

B©©j£7ji£te. IS*^4lr*5ViT, ftsaMW^ffli^ 
z?7s h©ini^-r^^S:, 1 0 0^^1/2 5 O'Ccolg 

[0 0 17] £©%!8ICGiSffl|3fcS|6©¥S!£#:g 
#SS©«gK:xiSH«-r-5 ! fc©x;&-5. 

[0 0 18] Sfc. !l<D9»}l:ff«l«H7C!>¥i((« 

«©«ia^fe«. i«*«i^vibif*]S5ovi-rn*Mc 

©xa&s. 
[0 0 19] 

js©^^ i »c*tt«.¥S^s©&is^^*^-r»f®a 

"C&S. 0Kl»t*V>X5yg©?£& 1 ©¥^#^B©§Jjg 

mm^mU^Xh2>S:, M^.«l 0 O'CJtXO 0 s e 
c 7 7 h^— ^®11T7 3 5 0^" 7FD-i»©»*.|CX 
JgJBfc-rS (01 (a) ) . 
[0 0 2 0] ^IC, BfM©/t^ — >*t^$tlfcVX^ 
8 (VX^8±©/t^->©ifS«l. 2xtm»CX^$ 
tlTV^. ) *fljvvr> fi^x«2 4 8 nm©$f*tt 
S^loSl^g*. M^l«K r FX+->VI/- tf— ^ 
®©5^/jNiSj^@^stxMltL, •fb^iii(i#>?S 

h2izmyemi o«^ns (01 (b) ) „ 

[0021] ^cic, fls¥JWI4(^a^^ h 2 ©SftgB 
10©, @^lcJ:?)^Lfc^&&»[Sli-Sfe«e>lc, m 
lOADRSIl UC«t 009^.^1 1 0tl;T9 0 s e c 

■^-^sas-r-s (01 (c) > . -a\z. mmmm. mx 
?->i2&Mf&-rz> (01 (d) ) . ^©BR^^n 

fc> hrt*—>l 2©/t^->^ip§«0. 2 

4izmi:fi£'5. 

[0 0 2 2] WZ. Z\<D=MhU¥X hrt?—> 1 2*, 
Sg 2 ©lO^B 14tXilO^L^:^^, ^2 (D^U 1 
3*^^.«1 2 0s e emu?* mi (e) ) . -^b 



( 4 ) 

5 

fc, l/yxM^->l 6&&f8.2ftZ> (HI 
(f) ) . COBM^tlfc. k^h/^->16«D 

Hi 3tl/Ttt. 1 5 0 nmfcV>L2 5 0 nmCD 

-rs tit^mmx^muvx h 2 tw&m&zmmm&i 
[0023] m2<Dmmmmi 4\z^^,mmm& 10 

tl/T(t 1 0 0t:fcV>L2 0 O'CW&HKX, 

e. £ fc«-5-<Dias«cT@^-r^. =k 5 »c lx?t -5. 
-r53&sa*aga?>6>nfc<fc9, 2 0 o'CJtrFKwst-rs 

[0024] £©J:3i::»j>ss*i;fc«-&©. «ymx!g>i 
©T$©$#[Hlfi^©«*©jjiCHfcJ:'>£i;fc. tfcfc© 

$nTV^A>*5?^7.h7*— ^7X^fttfc^bT, 02 20 

7*-*X^r (mm (a) ) , ^7^*i^vft^f 
y*-*xm (mm (b) i5«fctf (c) ) te, /t^— > 
MR#t:fc#v>;ft:fe» £u£&&#*£</^M©^tt*>rr 
Z^ffiWX Yn? — > 1 2, 12 a, 1 2 b^-tn-f 

[0 0 2 5] £7t, Z.COJ:oiZffiW.<DA$' — >\ZXMf& 

^•V7.h7;i— #XBf (1^0 (a) ) . ^X43«fctfV 
-f^^^^-^X^f (I^H (b) *J;rX (c) ) , 30 
ftlfeTcOl^^ h/t^ — >fif 1 5, 15 a, 15b 

?->16, 16 a, 16b4#53i^tt5. 

[0 0 2 6] £©£££, 04©/^->^<it^ai 
^©W&SrfflUX. &#©»£-«*:tt&bXlft9rr-5. 
«£*©«£•«:, L i n e Ylrjfc-T £"5 K, A^— >«lli 
b=0. 2 2 /zm©«-&, t'bZ^mtlfc 
Z>. b*^U, *J6©Jg& 1 fc*V»Ttt, LineXI3 
t£o\Z, A^->^b=0. 2 2 Mm©£U&gl&A 

t±g\,*m£8.r)> «£*©«£-©, /t^->^ifsa= 40 

0. 2 4 um<Dm&<DM&mmA£m—<nm$:&2>Z.£ 

'Htl^X hrt?— > 1 2©/^->gM@aiO. 2 4m 
m£f8.2>fttt>T'3bZ>. 

[0027] ±M<o^\zm^ntz.mm<Dmmi<D^ 
m&mm\zj:tu*, it^mm^mu^x h 2 

X^Lfc^lt, ^2©SI^1 3£HSfcfU <b^*S«I 
~?X h 2 (OK?— XD^ffiUVX hrt?-> 1 2 £iR|g 



4SBfl¥ 11-168052 
6 

X, 1H»l'5>*Wt*->l 2«fcD8Hfflfc/t^->£:, 

Wk:#5££:a<X#5. 
[0 0 2 8] AWt^— >MA««"r«7li^ 

^h/^->l 2*tftivvX^->i|«i$rW-r^^v'X 
h/X^->l 6KiKJ8;*ft5;i<>:X, fl^J#H#S?3Jl' 

[0029] ±tznm<Dj&m 1 c*v>t. $1^ 

*WI9:&J;l#il2©$Smgl 3*, mi©HD^ 

© 1 1 ^i;ot^2 ©jn&gs 1 4 *^-n-engij©*>cD^ 
T^-r-5M*^ufc**. z.ti£>\tmm<D{?m&mmiz 

[0 0 3 0] ±IHSIJS©^ltCX^bfe«i;^IC, ffc^ 

tt. «g*©ffig££{fc;3i±, #&»©>&>;* KJcDiWffli 

-r ^m*^ *.£*i-s>. 1^— ©{t^ttn^s/^ 
/i*->©jR*gS£, *l^©j!fe«fe«k^Jn^5ia^*P! 

P!iEbxfW®-r-g)^te*t#K. ^n-s. 

[0 0 3 1] Sfc. «JH1X% 1 ©±®=£W«®)K»rX^ 
^KlCX^-r**-&, «£*X«, <b^1i7j?v?MU^ 

ttatjg^ofcrt*, Si (e) ^-TJ;5fc, ^tikv'x 

h/t^-> 1 2©/t^— >icxgaiuxv»-5«ynix#) 1 
©±str, m2<D$$ft.&i 3&mm2ftz>rztb, ^©c 

tJCtO, Jl©W*8^lSlCX^^©x-;^>^!|ttt^ 

S^bSii-, h/t^— > 1 6 icxteiox^j 1 ©irax 

*fTPP#»C, kv^X brt?— > 1 6 ©X->^>^"U— h 
«t0. ^rt8%K*t>E^L, *«8#jKlrX^c-5^©x y ^ 
hd^^<7i-5©X. ^Xh/^->16® 

»cxfies^©^*w^«tbx#^.e,ns©«, —i&m 
\zKmm±mt bx^ffl^nsfe©A«*^e.n-s. 

[0 0 3 2] 

[^©^)*] £A±©«fcptc, ^©%W©89*«1ICJ; 



7. h£A*-X>ybfc&lC^W©A*->£9M»;:« 
[0 0 3 3] Sfc, dO^OIS*i52lCin^ a* 

y ^ > if V - h <fc 0 x y =f- > ^ ^ - h W± & < fs. -5 J: 5 

[0 0 3 4] £l©^W©gS*«3ICJ:n«. 
KMItT^StfUS*, 15 0 nm&V>L3 0 0 nmcDjfc 

[0 0 3 5] Jl©»?8©gS*«4»C«fcn«, tt* 

m 1 74 V» Lit 3 ©VvftuWcfcHT, fl3*Ji(B#3> 

[0 0 3 6] Sfc, £©S&9i©§*:&«5fc:«fcntf* ffl* 

io o*cfc:v>L2 5 o"c©igHicTia^-r-&©-e, 
[0037] &.ft. £©^©a*«6jc«kn«. m# 



( 5 ) <Jf 11-168052 

8 

[0 0 3 8] Sfc, £©»9i©ll#B7KJ;ntt, if* 

io fi£J;tfin]8MK:TfW»-rs©T% BrSMs/t^-XH 
"HSrWTSU-^X h/^->*#* 
gS©«i6:#8s£jg{fc-r-5 d £ fcS. 

[0®©fl&iiifcifc9i] 

[0 1 ] £©f&«P§©*J8i©Jgffi 1 tc«kS^#:^fla© 

[0 2] ZL<D&m<D&M(Om& 1 Id «fc<5#i&fl£ge© 

[03] £©569i©SSI6©^m K£«iNe#£e© 

20 [04] Z\<D&m<D&m<Di&&l\Zli%>/1?—>mffi 

[0 5] tS6*©^^a©«Jfi*}^**Vfe»f®H 

[0 6] ^©/t*->**fc*XW*«£©H«*w 
Ufc0t?*S. 

[07] i»©^^s©sufi^ac©majA«^b 
i «nx*» 2 KmmittiVMi'srxb, 8 

30 9 fflOim 10 gftgB, 11 ^1 ©JO 

12, 12 a, 12b fil/i'Xh/^- 
>, 13 jf!2©ft*«L 14 &2©AlJKt£». 1 

5, 15 a, 15b 7C©l">?X h/t^ — >&B, 1 

6, 16 a. 16b >. 



(•) 

(b) 
(c) 



[02] 

BflflflMK 1 ," 

l2a,1?b:?»US'7hrt4-> 



(a) 
(b) 
(c) 



[0 3] 
15* 



[04] 



15a 



Jia 




ISa.HbrxOUSfehJtt-yftl *fi3Sfc©S* 

If a. lib : USttMjr-V L i neY :ttX«)J58«8fflt/fcSSfl)rt*-V|[Bt 



11-168052 



ma 



ID 



A A A A A A 1| 



(d) 



(e) 



( f ) 



12 



HMflfla c; 



* * i * t—' l3 ij 
nnnnn n-^ 17 



A A A A A A-^_]i 



1 :KBI* 
2:fc?«fij*fS 

9:S1<D**» 
10:0X8 



ll:»1Afnltt 



l3:$2tt>«H« 
H:*2®lDl« 



16: US>7M*-> 



(a) 



(b) 



(c) 



(d) 



2 



_2 

A A A A A A-^-6 



[06] 



[0 7] 




( a) 



(b) 



(c) 



7a 



7b 



(72)%^# *ft Aft 



(72)|g^# /.NEB** 



